Civilized communities spend much of their resources on the care of the sick. In present-day Britain nearly half the hospital beds are occupied by the mentally ill, so that even a small improvement in the treatment of these patients will be profitable, both in alleviating suffering and in reducing the burden on the community.
In the work reported here, we have adopted certain criteria by which to judge efficiency of treatment, and then we have analysed the data available in order to determine which factors are important for it.
We have used the statistics published by the Ministry of Health (1955) for the year April 1, 1954, to March 31, 1955 , for twelve mental hospitals in the Midlands, which together have some 13,000 beds in daily occupation, and whose patients are drawn from a population of 4,490,000.
We have indicated the hospitals by letters only and have taken a period of some 7 years ago so that invidious comparisons should not be drawn.
A minor discrepancy arises because the hospital patient statistics are always given for the calendar year January 1 to December 31, while the costing returns of the Ministry of Health are published for the financial year April 1 to March 31, but as changes are slow the consequent effect is small and we shall ignore it.
MEAN LENGTH OF STAY
Each of these mental hospitals admits virtually all patients from the area which it serves, so the intake is unselected, and each hospital admits those with similar diseases of comparable severity. As a first step, we have assumed that patients discharged have obtained corresponding measures of relief and that death rates in all the hospitals are similar. These points will be discussed more fully later.
Accepting these assumptions, it follows that one important criterion in judging efficiency of treatment, must be the length of time spent in hospital.
However, the mean length of stay of patients is not directly obtainable from the available annual statistics, which supply, for each sex: In order to determine what period is a useful compromise, the index B has been worked out for different periods for Hospital A. The index of stay is not constant, but has been declining steadily (Table I) . We have therefore taken a central period (1947-8) and worked out "B" for one year at each of these 2 years and averaged the result. We have then taken the 2 years 1947-8 and calculated "B" over this period, then the 4 years 1946-9, and so on up to the 10 years 1943 -1952 Table II , it can be seen that "B" is approximately constant when it is based on periods of 6 years or over, and that errors introduced by taking a period as short as one year are small. We have therefore felt justified in taking one year as the period over which we have calculated B, the mean length of stay. In passing, it is perhaps of interest to note that, for this hospital during the decade 1943-1952, the mean length of stay decreased from 2 1 to 1 * 3 years, and that the decrease was fairly regular. Similar trends are general throughout the country.
RE-ADMISSIONS
It is theoretically possible that the reduction, over the years, of mean length of stay, has been achieved only at the expense of premature discharges and subsequent re-admissions, and does not represent any real therapeutic advance. On the other hand it is also possible that patients are discharged after shorter hospital stays than previously because treatment is more effective, and that the frequency of readmissions for short term treatment is increasing because patients feel themselves to have benefited from their previous periods in hospital, and so readily seek re-admission for the relief of milder symptoms. There is some evidence that this is happening on an increasing scale.
Certainly the number of admissions and readmissions to Hospital A has shown a consistent tendency to increase since it was opened over 100 years ago (Fig. 1, weekly maintenance rate are in fact the most economical.
The most economical hospitals are those with a low weekly maintenance rate and a short length of stay, and would appear in the bottom left hand Separate regression lines for each of these two groups are shown in Fig. 5 .
We do not wish to press this division into two groups if it is fortuitous, but we cannot neglect it as the grouping appears in a number of our subsequent analyses. Such a division may not be as arbitrary as at first appears, should there be one attribute, of an "all or none" character, which is of paramount importance for efficiency of treatment, and which is present in only some of the hospitals. From Fig. 5 , it is evident that both groups have similar extents of weekly maintenance rate, but they differ in that Hospitals A to D have a shorter length of stay. Besides this discontinuous variable shown by the division into these two groups, there is a continuous variable also for efficiency shown in the regression line in Fig. 4 (Table III) . Fig. 8 ). This shows once more that the weekly maintenance rate may give no indication of true economy; on the contrary, those hospitals which spend generously on maintenance are those which are able to treat their patients at a low total cost.
It should be noted that the weekly maintenance costs were very low (£3 1Os. to £5) compared with those of general hospitals. One might speculate that a more generous policy towards patients in mental hospitals would prove not only humane but also economical.
(3) COST OF PROVISIONS When all the hospitals are treated as a single group, the correlation between weekly cost of provisions and cost of treatment is negative but not significant. However, Hospitals A to D show a significant negative correlation between the two variables, while Hospitals E to M show very little correlation at all (Table V) . One may conclude that there may be a tendency for the more economical hospitals to spend more on food.
It is striking how low is the cost of provisions in mental hospitals. It is almost incredible that as recently as 1954, a patient was fed at a cost of 2 to 3 shillings per day. This may have serious consequences, for Rees Thomas (1945) showed that death rates in mental hospitals rose as the quality of the feeding fell, and he was unable to correlate the mortality of the patients with any other factor. There is little correlation between cost of salaries paid by the R.H.B. and cost of treatment. We need not conclude that the quality of senior medical officers is immaterial. However, we can say that unfilled posts for seniors are not common and that salary scales are fixed.
Quantity rather than quality is measured in the costs of salaries. and dressings and cost of treatment (Table V) Within either group we have found that economical hospitals tend to have high weekly maintenance rates. So it is likely, though not inevitable, that an "indicator" item will have a higher cost in more economical hospitals. It is also possible that the cost of such an item may be trivial.
Therefore it is not on grounds of cost that we have selected items for analysis and, in fact, those already considered account only for rather more than half of the weekly maintenance rate. The rest cover expenses which, by their nature, are more remotely concerned with the patients' welfare. They are given Costs under two other headings are omitted since each averaged under threepence.
Figures for direct credits not given, but there are no large differences between the two sets of hospitals, in Table VI , which also gives the mean weekly cost of each item for either set of hospitals.
Two of these items call for comment. Both show higher expenditure in the A to D than in the E to M group, and examination of the individual hospital costs suggests a similar tendency within the A to D group, the more economical hospitals showing higher expenditure. The first of these items is "Farm and Garden Staff Salaries and Wages". It should give the Minister grounds to pause and reflect before continuing his policy of drastically reducing acreages. The second item is "Transport"; its significance is more difficult to assess, but it may show the wisdom of being generous in taking patients and staff on educational and recreational excursions. (Table V) . We have no evidence to submit on the optimum size of mental hospitals, except that it appears to be smaller than those included in our survey.
Within the limits of size of hospital examined, we found that an increase in size of two hundred beds increased the cost of treatment by about £90. However, an examination of the figures for Hospitals A to D indicates that, within this group, costs can be low in spite of large size, so that the adverse effects of large size were obviated in the most efficient hospitals.
(10) DEATH RATE In our analysis, deaths and discharges have been considered together. We have already discussed discharges and concluded that the condition of the patients on discharge is unlikely to vary much from hospital to hospital. But a low mean length of stay can be obtained by a short but efficacious treatment time or by a high death rate, or by a combination of the two. Table VII shows that, in fact, death rates vary little with cost of treatment, in marked contrast to discharge rates. They also are numerically small compared with discharge rates, particularly for the economical hospitals. The regression line has not been included for the discharge rates, as this graph is merely another way of expressing the mean length of stay. Only exceptionally are death rates high enough to affect this. We may conclude that differences in the death rates in the various hospitals in our survey are negligible, so that mean length of stay is a measure of hospital treatments which are terminated by discharge. DISCUSSION Parsey (1855) , whose work is the earliest we have found on this subject, compared the results of treatment in the 22 English county asylums for the quinquennium 1849-53. He showed that, although they admitted similar patients, recovery and death rates were respectively twice and three times as high in some asylums as in others. He was unable to account for this.
Recently Brown (1959) found that there were wide differences in results at two neighbouring mental hospitals, and that patients who were visited often by friends did better than others. This last finding does not appear to be relevant to our results, as Hospitals A to D were all difficult of access, but at least four of Hospitals E to M were easily reached by patients' visitors.
Wadsworth, Tonge, and Barber (1957) compared costs of treatment for short-stay recovered cases of affective psychosis aged 26 to 65 years in three diverse types of mental hospital. They limited their study to the costs of doctors, nurses, and drugs, and added a hypothetical figure for wages lost, on the assumption that time not spent in hospital will all be occupied in full employment or useful domestic duties. They concluded that those hospitals with the highest weekly maintenance cost had also the lowest cost per patient treated. Jones, Sidebotham, Wadsworth, Tonge, and Price (1961) , in a somewhat similar study, but omitting the estimates for wages lost, also showed that there was an inverse relationship between cost per week and cost per patient treated. However, their comparisons were between three hospitals under different authorities, each apparently admitting a different sort of patient.
We may conclude that it is generally true that a high weekly maintenance rate is positively correlated with economical treatment, but not that these are necessarily cause and effect. Both may be the result of an energetic and sympathetic management, willing to make the necessary effort and sacrifice to improve conditions and treatment. This may result in success in attracting nursing and junior medical staff, as well as in providing better food and amenities for the patients. A part of the cost of drugs is spent on sedatives and tranquillizers, and the call for these is likely to be less the better the patient is managed. This view is supported by Cook (1958) , who remarked that tranquillizers have their most striking effects in backward mental hospitals, and it is consistent with our findings that the most economical hospitals are those which spend least on drugs.
1BABETTE E. STERN AND E. S. STERN
There is general agreement to-day that, other things being equal, large hospitals have a detrimental effect on the patient's progress. We suspect that this is true particularly for mental hospitals where "atmosphere" is of paramount importance, both because of the nature of the patient's illness and because the patient's stay is comparatively long.
In a large hospital a patient is apt to feel that he is insignificant and lost to notice. Such a feeling must delay the formation of empathy between him and those who treat him, which gives him the will to recover. Stanton and Schwartz (1954) showed that a harmonious mental hospital was necessary for the patients' well-being. In numerous visits to mental hospitals in Great Britain and overseas, one of us (E.S.S.) has found that he automatically classifies nearly all of them as "good" or "bad". Examining this, it appears that the "good" hospitals are those in which there is particular care for the individual. This care is lacking in the "bad" hospitals, sometimes in spite of high expenditure on materials or on research. It is largely a question of warmth of atmosphere, and a perspicacious visitor will sense to what extent this is present. Perhaps it is an answer to the thoughtful question of Meares (1961) , "What makes the patient better ?"
We suggest that some such quality may be responsible for the division of the hospitals into two groups. In this context staff attitudes are, in the last analysis, important only in that they contribute to the state of the patients, for it is the latter who do or do not recover.
In conclusion, therefore, we argue that material factors, such as good food and nursing, may help to speed the patient's recovery. These can be present to any degree and they result in the continuous variation in cost of treatment shown in the regression lines. A will to recover can, on the other hand, be either present or absent, and is perhaps the "all or none" attribute we are seeking. Such a feeling is infectious and in favourable circumstances may be present throughout an institution. If it spreads among the patients in particular hospitals, their length of stay will be shortened and efficiency will be raised.
A psychiatric patient enters hospital with fear and hatred, and he can recover only through developing confidence and love, so that ultimately the efficiency of mental hospitals is a matter of morale.
SUMMARY
A formula is deduced for calculating the mean length of stay of patients in mental hospitals. The product of this time and the weekly maintenance rate gives the cost per patient treated. This index has been used as a criterion for assessing efficiency of treatment.
Hospitals with a low patient treatment cost, and so a high efficiency rate, are found to have a short period of stay per patient but a high weekly maintenance rate, and this latter therefore leads to true economy.
Weekly maintenance rates have been divided into their components and the following are negatively correlated with cost per patient treated: cost of provisions, cost of nursing salaries, and cost of junior medical officers' salaries. On the other hand the cost of drugs is positively correlated with the cost of treatment.
The hospitals analysed vary in size from 580 to 1,440 beds and, within these limits, the smaller are generally more efficient.
It is suggested that patients benefit most in those hospitals where there is extra care for the individual and that such hospitals also attract nurses and junior doctors, both of whom are scarce. Inefficient mental hospitals rely more on the use of drugs. In excessively large hospitals it is particularly difficult to show concern for every patient.
In many of the analyses the twelve hospitals divided themselves into two groups: A to D and E to M. This suggests that the former group possesses an attribute missing from the latter; this attribute is considered to be a high morale which materially reduces the patient's stay in hospital.
